The anthelmintic albendazole affects in vivo the dynamics and the detyrosination-tyrosination cycle of rat brain microtubules.
Albendazole (ABZ) is an anthelmintic benzimidazole drug widely used in human and veterinary medicine. ABZ has binding affinity to both mammalian and helminth parasite tubulin. In the current work, we have performed in vitro assays and in vivo experiments in which rats were given ABZ orally to better characterize the action of the drug on the polymerization of rat brain microtubules and on the detyrosination/tyrosination cycle that occurs on the COOH-terminal end of alpha-tubulin. The results showed that ABZ inhibits brain microtubule polymerization in vitro, and significantly delayed microtubule assembly in vivo. The tyrosination reaction cycle was not affected in vitro; however, in rats to which the drug was administered orally, the levels of in vitro tyrosination were reduced when compared to the controls with mock treatment. These results suggest that this apparent inhibition would be due to a decrease in the amount of substrate caused by the depolymerizing effect of ABZ and the subsequent tyrosination in the intact brain with endogenous tyrosine. In conclusion, ABZ strongly affects tubulin dynamics both in vivo and in vitro. The outcome of these experiments is a contribution to the understanding of the molecular mechanisms involved in the antimicrotubular action of benzimidazole compounds.